Introduction
Animal welfare is a key goal of organic farming. A reduced need for disease treatment reflects good animal health and welfare. The rules for organic farming contain restrictions with regard to medication -in order to encourage disease prevention, or even better: health care. The rules concerning medication in organic farming encourage a more restrictive use of medicine. In Denmark, the withdrawal time after medical treatment on dairy farms is three times prolonged compared to conventional farming, and dispensing of medicine to the farmer for treatment is only allowed for pigs and calves under six month and only if a veterinarian has initiated the treatment. From August 2000, an animal with a life-cycle of more than a year can only be medically treated three times per year -otherwise it is regarded as non-organic and should be converted again. In herds, where there is a substantial need for medical treatments, these regulations will affect the farmers production costs. The rules reflect the overall intention to maintain a good animal health and a wish to ensure consumer protection. In organic farming, there is a wish to avoid the use of chemicals in general, as a part of the striving towards naturalness. When discussing the possibilities of reducing the use of medicine, focus could be on the 'use of chemiMedication is an important focus area in organic animal husbandry. The combination of goals relating to improved animal welfare and reduced use of chemicals in general creates a common wish to reduce medication. Based on data from current Danish research projects in organic dairy farming, one specific organic medication pattern or policy cannot be described. The disease treatment pattern is influenced by many factors, e.g. the interaction with colleagues, veterinarians and agricultural advisors. No significant difference could be found with regard to incidence of mastitis treatments or somatic cell counts in 27 organic and 57 conventional herds. A marked tendency to shorter treatment periods in relation to mastitis treatments was described for organic farms in comparison with conventional farms (1.9 days versus 3.2 days (5 organic and 7 conventional herds)). In a study of development of health advisory service in organic herds, the dialogue between farmer, veterinarian and agricultural cattle advisor changed the treatment pattern markedly during a period of 6 months. Among important future challenges for veterinarians in organic farming is pointed at the constructive, open, and critical interaction with the single organic farmer as well as the organic animal husbandry system in general.
Mastitis treatments, medication, organic dairy production cals alone'. In this case, the goal for organic animal husbandry could be defined as a goal about avoiding treatment independent of the need of treatment. Such a goal can neither be justified from the rules, nor from general animal welfare legislation or considerations. It could also be defined as a wish to replace medical treatments by 'non-chemical treatments'. This is also an expressed wish in organic farming, as stated in the EU-regulation (Anonymous 1999), where it is explicitly mentioned that 'alternative treatment should be preferred, as far as it has proved efficient'. The use of alternative treatment (homoeopathy and phytotherapy mentioned as major alternative treatment methods) must, however, be regarded as second to the wish of an overall improved animal health and welfare. Treatment using so-called alternative medicine is discussed by Löken (2000) . The major challenge for organic farming must be defined as a reduction of the level of disease treatment, because it logically follows improved animal health and welfare. Discussions have been raised in the Danish Veterinary Society whether the legislation for organic farming can cause lack of treatments when needed (Anonymous 1995 (Anonymous , 1998 . If this is the case, the rules, which should lead to an increased effort for good animal welfare, could lead to the opposite. This aspect of treatment strategies in organic farms should definitely be included in the discussion as a part of discussing veterinary challenges in organic animal husbandry. The aim of the paper is to discuss veterinary challenges and future perspectives with regard to medication in organic animal husbandry with focus on dairy production. In the paper, results from recent Danish studies (primarily case studies) in organic dairy herds will be shortly presented and form basis for a discussion of the possibilities for reducing the use of medication in organic farming.
Material and methods
On-farm studies -data collection and short presentation of research projects Data from three recent on-farm studies has been involved in the following presentation. From all herds in these three studies, central data on milk yield, monthly somatic cell counts, and disease treatments have been recorded. Disease treatments have been checked with veterinarians' recordings by a project veterinarian.
-The 'Kongeå-project' is a project, which is localised in a specific area including three counties in Denmark (around the small river called 'Kongeåen'). This project is led by the Danish Dairy Board and is a kind of an action research project, where a large number of dairy herds form basis for several research projects and seven Ph.D.studies. This project has contributed to this manuscript through data from conventional herds and as a framework for some of the organic herds participating in this study.
-Project 'Mastitis Resistance in Danish Dairy
Herds' is one of the projects being a part of the Research Centre for the Management of Animal Production & Health (CEPROS).
One of the aims of this project is through quantitative and qualitative studies to investigate the use of antibiotic treatments in Danish conventional and organic dairy herds, and later to formulate intervention strategies. -Project 'Development of Health Advisory Service in Organic Dairy Herds' includes 20 dairy herds with agreements with their veterinarian and agricultural cattle advisor about health plans and health service in the herds, and 20 'control herds' (herds with no health advisory service).
Data collection and analysis
Data has been obtained from central databases as well as on-farm collection by a project veterinarian. Data analyses have been performed using SAS Programmes (SAS Inc. 1998) for descriptive statistics (PROC UNIVARIATE, PROC MEANS).
Results

On-farm studies in Danish organic and conventional herds
In a recent Danish study in 1999 involving 27 organic and 57 conventional herds, the percentage of cows treated for mastitis per month were 1.8-5.1 (25% and 75% percentiles) in organic herds and 3.3-6.7 in conventional herds ( Table   1 ). The calculated mean bulk milk somatic cell count (SCC) level was higher (single cow recordings) in the organic herds, and more cows had acute or chronic elevated SCC. In a sample including 7 organic and 5 conventional herds, the duration of antibiotic treatment of acute mastitis was shown to be shorter in average in the organic herds compared to the conventional herds (1.9 treatments per mastitis case vs. 3.2 treatments in conventional herds). Herds were comparable in relation to size and production level. 
Case study concerning health advisory service
The use of medical treatments was followed closely in 20 organic herds with a health advisory service agreement with their veterinarian and their agricultural cattle advisor. The following example is a case study made in one of these herds. As illustrated in Figures 1 and 2 , the treatment pattern changed dramatically within a period of one year. In Figure 1 , treatments of 1 st lactation cows during two periods of 6 months each are shown. Before the introduction of the health advisory service in the herd, mastitis treatments were exclusively carried out from 15 weeks after calving onwards. After introduction of the health advisory service, heifers were treated immediately at first sign of an infection. No heifers were treated later than 18 weeks post partum, for mastitis. A similar pattern is described for older cows (Figure 2) , where cows now are treated during the first 2 1 ⁄ 2 months after calving except a few cows treated in connection to drying off. In Figure 3 it is illustrated that far more cows with acute signs of mastitis (increased somatic cell counts) are now treated. At the same time, the chronic mastitis score (a continuous score based on the latest three somatic cell counts) has become significantly lower for mastitis treated cows.
In this herd, the farmer couple, their veterinarian and their agricultural cattle advisor have agreed on a long term strategy for the herd. This strategy includes improvement of the conditions for heifers, improvement of the housing conditions, and introducing of milk samples for bacteriology in older cows before drying off, if they have shown signs of mastitis during the lactation.
Discussion
Preliminary results from on-going studies have been presented in order to illustrate different aspects of the use of medication in organic herds of today in Denmark. It seems obvious that organic farming is an area in dynamic development, where a 'characteristic unambiguous organic pattern of medication' cannot be found. The choice of treatment on single animal level as well as on herd level depends on goals of the single farmer, interaction between farmer and co-workers (veterinarian, agricultural cattle advisor and others), and local attitudes. It is relevant to discuss in more details which factors may influence the use of medication in the context of each organic herd as well as in the context of organic farming in general. It also seems relevant to define which goals and possible guidelines organic dairy herds may have for disease treatments in their herds. 
On-farm studies in Danish organic and conventional herds
Udder health data from organic herds in 1999 showed a tendency to a less good udder health, compared to conventional herds. In a previous Danish study, the opposite was shown (Vaarst & Enevoldsen 1994) . There was a significantly lower incidence of mastitis treatments in organic herds compared to conventional herds, and this was furthermore reflected in lower somatic cell counts, based on bulk milk samples as well as monthly milk samples on cow level. The results in this previous study were explained by a very consequent and immediate reaction to mastitis signs, a great effort from the farmers (extra milking out by hand etc.), and much care taking. Strategies including culling, drying off single udder glands and letting cows with high somatic cell counts stay together with a number of calves may also be factors improving the somatic cell count on herd basis. There was no evidence that the 'organic farming itself' (the feeding, use of straw bedding etc.) improved udder health, since a wide spectrum of udder health results were found in these herds. The management by the farmer seemed to be far the most important factor. The shorter duration of antibiotic mastitis treatment in organic herds may be explained by restrictions on use of antibiotics because the organic farmer are not allowed to make follow up treatments with antibiotics in the organic herd. This affects the price of treatment relatively much. The low number of farms should be noted, although the difference is marked. The risk for antibiotic resistance should be discussed in connection to this treatment pattern (one or very few treatments per disease case). In the following years, the level of antibiotic resistance will be continuously measured, also in organic herds.
Case study concerning health advisory service
It was demonstrated that an active, explicit and goaloriented treatment strategy could lead to changes of treatment patterns. In this case, a strategy was developed and followed up through dialogue between farmer, veterinarian and the agricultural cattle advisor. In an investigation based on group focus interviews among newly converted Danish organic farmers (Vaarst 2000b , Vaarst et al. 1999 , the attitude of the veterinarians towards organic farming was in many cases described as very critical. The veterinarians were described as not being aware of the specific needs of organic farmers (e.g. advice on how to keep milk fed calves outdoors -an area, which was described as unfamiliar to most veterinarians).
The role of the veterinarian in converting and converted organic herds
In a parallel interview investigation among Danish veterinarians about their experience in and attitude to organic farming (Vaarst, 2000a) , some veterinarians expressed frustration of not being a part of the conversion process. Both farmers and veterinarians expressed that focus on the herd (the animals) during the conversion was minor, and no specific 'organic steps' were taken. Loose housing systems were often introduced in relation to conversion, and the feed ration was changed. Nevertheless, the stop for use of pesticides and chemical fertilizers in the field was described as the major challenge for the organic farmer, and the herd could be managed more or less 'as the same', also after conversion. It may be expected that the attitude to animal health and treatment with chemicals would lead to treatment patterns that can be characterised as 'specifically organic', but so far, this is not the case. Both the present udder health results and the expressed frustration, confusion and statements about the relatively vague role of the veterinarians in the organic herds may stress the need to include the veterinarians more in the whole building up, strategy planning and daily life of the organic herds. A prerequisite for this is the presence of a herd related veterinarian, who understands the basic goals and intentions of the farmer -both in relation to the herd situation and in relation to being a part of the organic farming system. This may take time, and include a process of 'conversion' for all involved persons (Vaarst 2000b ) -but it definitely points at a number of challenges and possibilities for a fruitful dialogue, which has not been present within the framework of organic animal husbandry until now. In this study, several patterns of interaction between veterinarian and farmer are described. Current qualitative studies of treatment patterns has shown that treatment decisions are very complex and involves different levels of decision making, including mastitis symptoms, cow characteristics and herd priorities in various degrees (Vaarst & Paarup-Laursen 2000) . These studies also show that both the person specific priorities of the farmer and the veterinarian, and the dialogue between these people involved in treatment decisions are factors of decisive importance for the choice of treatment strategy.
General discussion about responsible veterinary medical treatments
What is responsible action towards a diseased animal? Is antibiotic treatment of an old cow with repeated cases of mastitis involving S. Aureus more responsible than milking out, udder massage, peppermint oil and more bedding material? Do the organic rules influence treatment pattern more than the general low milk and meat prices, when giving priority to disease treatments? Who looses money -in the endwhen avoiding treatment of animals needing treatment? These -and more critical, new and relevant questions can be asked, and the answer is one of the current veterinary challenges!
Conclusion and future veterinary challenges
Focus on animal welfare and health promotion is a fundamental goal in organic animal husbandry. This should be the primary goal of each herd, and improvements in animal health and welfare should initiate and direct reductions in medication. The challenge for veterinarians is to work with the goals of organic farming -as veterinary professionals -and go into a dialogue with farmers and other co-workers of the farm. The goals are not the rules -veterinarians should be dialogue partners of the farmers by giving both goals and rules meaningfulness and 'life' through a concrete content and actions in accordance with the basic aims of organic farming. If focusing on the 'chemicals-question', alternative treatment methods -e.g. homoeopathymay be relevant. These methods can only be generally recommended, if there is good experience with regard to a positive effect of treatment, or if scientific results show an effect of the remedies, and only if there is professional knowledge about the alternative treatment involved. In general, the need for a more critical, more explicit and more active choice of treatment strategies seems relevant, and should be developed in a co-work involving farmers, veterinarians and agricultural cattle advisors.
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